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(54) Imaging device and mobile terminal device using the same 



(57) There are provided a first Imaging lens and a 
second imaging lens whose image picking-up directions 
are different, a reflecting member for changing an opti- 
cal path of an image picked up via one imaging lens such 
that image forming direction of the first imaging lens and 
the second imaging lens are set in a same direction, an 
imaging device having imaging surfaces on which im- 
ages picked up via the first imaging lens and the second 
imaging lens are formed, a signal processing member 



for signal-processing an image signal that is converted 
into an electric signal by the imaging device, a display 
portion for displaying the image signal which is subject- 
ed to the signal processing by the signal processing 
member, and a selecting member for selecting the im- 
age signal corresponding to any one of the first imaging 
lens and the second imaging lens to display it on the 
display portion. 



< 

CO 

<N 

CO 
CD 
CM 



LU 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 263 213A1 



Description 

BACKGROUND OF THE INVENTION 
[Technical Field] 

[0001] The present invention relates to an imaging de- 
vice for picking up the image in plural directions, and a 
mobile terminal device such as a mobile telephone, PDA 
(Personal Digital Assistant), etc. using the same. 



[Related Art] 

[0002] In recent years, it is possible to execute the da- 
ta communication of the character data, the image data, 
etc. with the progress of the information communication 
technology, etc. Thus, various mobile information termi- 
nal devices having the so-called imaging function are 
provided. 

[0003] For example, in the Unexamined Japanese 
Patent Application Publication No. Hei8-223492, the 
camera built-in mobile imaging device in which the video 
taking device such as the video camera, or the like is 
provided is set forth, and the taking direction of the video 
camera can be changed by rotating the camera head 
portion. According to such imaging device, the taking 
direction of the video camera can be changed while 
holding the direction of the body case (casing), and thus 
the image can be picked up in plural directions while 
checking the image picking-up state displayed on the 
displaying member. 

[0004] Also, FIGS.20A and 20B are perspective views 
showing the mobile telephone using the imaging device 
in the prior art. F1G.20A is a perspective view of the mo- 
bile telephone viewed from the front side, and FIG.20B 
is a perspective view of the mobile telephone viewed 
from the rear side. In FIGS.20A and 20B, 28 is a main 
body of the mobile telephone, 29 is a display portion, 30 
is an imaging member, and 31 is a mirror member used 
when the image of the photographer himself or herself 
is picked up. In such mobile telephone, the miniaturiza- 
tion of the device can be achieved, but it is impossible 
to check the image picking-up state when the image of 
the photographer himself or herself is picked up. As a 
result, another subject checking member such as the 
mirror member 31 , or the like is needed. 

[Problems to be solved] 

[0005] Since the mobile imaging device in the prior art 
is constructed as above, the image can be picked up in 
plural directions while checking the image picking-up 
state of the subject, nevertheless there are the problems 
that the miniaturization of the device is difficult since a 
rotating mechanism for rotating the camera head portion 
must be provided and that an electrical connection 
structure becomes complicated since the electrical con- 
nection between the video camera and the mobile im- 



aging device main body must be provided to the rotating 
mechanism forthe camera head portion. There isfurther 
problem that, if such rotating mechanism is provided, 
the mechanical strength of the rotating mechanism be- 
5 comes weak and thus mobile imaging device is de- 
stroyed or gets out of order even when the weak impact 
caused in the falling, etc., for example, is applied. 
[0006] Also, in the mobile telephone shown in FIGS. 
20A and 20B in the prior art, it is possible to miniaturize 
10 the device since the rotating mechanism, etc. are not 
provided. However, another subject checking member 
such as the mirror member, or the like is needed. Thus, 
there are the problems that, according to such subject 
checking member, the image picking-up state by the im- 
15 aging member cannot be precisely grasped to then ex- 
ecute the retake many times, and others. 
[0007] The present invention has been made to over- 
come the above problems, it is an object of the present 
invention to provide a novel imaging device capable of 
20 picking up the image in plural directions without the ro- 
tating mechanism, etc. and displaying respective 
picked-up images clearly on the relatively small display 
portion, that is provided to the small electronic device 
such as the mobile telephone, etc., and also a novel mo- 
25 bile terminal device capable of picking up the image in 
plural directions by using this imaging device and 
achieving the miniaturization, etc. of the device. 



[Means for Solving the Problems] 



30 



[0008] An imaging device according to aspect 1 of the 
present invention comprises a first imaging lens and a 
second imaging lens whose image picking-up directions 
are different; a reflecting member for changing an opti- 
35 cal path of an image picked up via one imaging lens such 
that image forming direction of the first imaging lens and 
the second imaging lens are set in a same direction; an 
imaging device having imaging surfaces on which im- 
ages picked up via the first imaging lens and the second 
40 imaging lens are formed; a signal processing member 
for signal-processing an image signal that is converted 
into an electric signal by the imaging device; a display 
portion for displaying the image signal which is subject- 
ed to the signal processing by the signal processing 
45 member; and a selecting member for selecting the im- 
age signal corresponding to any one of the first imaging 
lens and the second imaging lens to display it on the 
display portion. 

[0009] In the imaging device according to aspect 2 of 
so the present invention, the selecting member selects the 
image signal to be displayed on the display portion by 
designating reading areas, that correspond to the first 
imaging lens and the second imaging lens, on the im- 
aging surfaces. 
55 [0010] An imaging device according to aspect3 of the 
present invention comprises a first imaging lens and a 
second imaging lens whose image picking-up directions 
are different; a reflecting member for changing an opti- 
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cal path of an image picked up via one Imaging lens such 
that image forming direction of the first imaging lens and 
the second imaging lens are set in a same direction; a 
holder for holding the first imaging lens and the second 
imaging lens and the reflecting member; an imaging de- s 
vice having imaging surfaces on which images picked 
up via the first imaging lens and the second imaging lens 
are formed; a signal processing member for signal- 
processing image signals of the first imaging lens and 
a second imaging lens, that are converted into electric 10 
signals by the imaging device; a display portion for dis- 
playing the image signals which are subjected to the sig- 
nal processing by the signal processing member; and a 
moving member to which the holder is provided, for 
moving a position of the holder such that any one of im- 15 
ages picked up via the first imaging lens and the second 
imaging lens is formed on an imaging surface of the im- 
aging device. 

[0011] In the imaging device according to aspect 4 of 
the present invention, a light shielding member for 20 
shielding optical paths of the first imaging lens and the 
second imaging lens is provided on the imaging surface. 
[0012] In the imaging device according to aspect 5 of 
the present invention, an infrared cutting filter is provid- 
ed between the first imaging lens and the second imag- 25 
ing lens and the Imaging surfaces of the imaging ele- 
ment. 

[0013] In the imaging device according to aspect 6 of 
the present invention, the reflecting member consists of 
a mirror or a prism. 30 
[0014] A mobile terminal device according to aspect 

7 of the present invention comprises a mobile terminal 
device main body having a display portion; a first imag- 
ing lens and a second imaging lens arranged on a front 
surface portion, on which the display portion is ar- 35 
ranged, and a side surface portion of the mobile terminal 
device main body, for picking-up images positioned in 
mutually perpendicular directions; a reflecting member 

for reflecting an image picked up via the second imaging 
iens provided on the side surface portion to form the im- 40 
age in a same direction as the image picked up via the 
first imaging lens provided on the front surface portion; 
an imaging device having imaging surfaces on which im- 
ages picked up via the first imaging lens and the second 
imaging lens are formed; a signal processing member 45 
for signal-processing an image signal that is converted 
into an eiectric signal by the imaging device; and a se- 
lecting member for selecting the image signal that is 
subjected to the signal processing member or a reading 
area on the imaging surface, that corresponds to thefirst so 
imaging lens or the second imaging lens, to display any 
one of images picked up via the first Imaging lens and 
the second imaging lens on the display portion. 
[0015] A mobile terminal device according to aspect 

8 of the present invention comprises a mobile terminal 55 
device main body having a display portion; a first imag- 
ing lens and a second imaging lens arranged on a front ^ 
surface portion, on which the display portion is ar- ! 



ranged, and a side surface portion of the mobile terminal 
device main body, for picking-up images positioned in 
mutually perpendicular directions; a holder for holding 
the first imaging lens and the second imaging lens; an 
imaging device having imaging surfaces on which im- 
ages picked up via the first imaging lens and the second 
imaging lens are formed; a signal processing member 
for signal-processing image signals of the first imaging 
lens and a second imaging lens, that are converted into 
electric signals by the imaging device; a display portion 
for displaying the image signals which are subjected to 
signal processing by the signal processing member; and 
a moving member to which the holder is provided, for 
moving a position of the holder such that any one of im- 
ages picked up via the first imaging lens and the second 
imaging lens is formed on an imaging surface of the im- 
aging device. 

[0016] In the mobile terminal device according to as- 
pect 9 of the present invention, a light emitting member 
for emitting a light in an imaging direction of the second 
imaging lens is provided, and an operating member for 
causing the light emitting member to emit a light when 
the image is picked up via the second imaging lens is 
provided. 

[0017] In the mobile terminal device according to as- 
pect 10 of the present invention, an imaging angle of 
view of the first imaging lens is set widerthan an imaging 
angle of view of the second imaging lens. 
[0018] In the mobile terminal device according to as- 
pect 11 of the present invention, a transmitting/receiving 
memberfortransmitting/receiving the image signal, that 
is subjected to signal processing by the signal process- 
ing member, to other device via a radio transmission is 
provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

[FIG.1] Fig. 1 is a block diagram showing a config- 
uration of an imaging device according to Embodi- 
ment 1 of the present invention. 
[FIG.2] Fig. 2 is a sectional view showing a concrete 
configuration of the imaging device according to 
Embodiment 1 of the present invention. 
[FIG.3] Fig. 3 is a view showing a positional rela- 
tionship, etc. between respective images formed on 
an imaging surface 4e of an imaging element 4 
shown in FIG.1 and FIG.2. 
[FIG.4] Fig. 4 is a view showing a positional rela- 
tionship, etc. between respective images formed on 
the imaging surface 4e of the imaging element 4 
when a light shielding member is not provided in 
FIG.3. 

[FIG.5] Fig. 5 is a sectional view showing another 
example of the configuration of the imaging device 
according to Embodiment 1 of the present inven- 
tion. 
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[FIG.6] Fig, 6 is a sectional view showing still an- 
other example of the configuration of the imaging 
device according to Embodiment 1 of the present 
invention. 

[FIG.7] Fig. 7 is a sectional view showing yet still 
another example of the configuration of the imaging 
device according to Embodiment 1 of the present 
invention. 

[FIG.8] Fig. 8 is a perspective view showing an ex- 
ternal appearance of a mobile terminal device ac- 
cording to Embodiment 2 of the present invention. 
[FIG.9] Fig. 9 is a view showing schematically an 
arrangement relationship of an imaging device em- 
ployed in the mobile terminal device shown in FIG. 
8. 

[FIG.1 0] Figs. 1 0A and 1 0B are views showing used 
states of the mobile terminal device shown in FIG. 
8 and FIG.9. 

[FIG.1 1] Fig. 11 is a perspective view showing an 
external appearance of a mobile terminal device ac- 
cording to Embodiment 3 of the present invention. 
[FIG.12] Fig. 12 is a block diagram showing a con- 
figuration of an imaging device applied to the mobile 
terminal device according to Embodiment 3 of the 
present invention. 

[FIG. 13] Figs. 13A and 13B are views showing 
used states of the mobile terminal device shown in 
FIG.11 and FIG.12. 

[FIG.1 4] Fig. 14 is a block diagram showing a con- 
figuration of an imaging device according to Em- 
bodiment 4 of the present invention. 
[FIG.1 5] Figs. 15A and 15B are perspective views 
showing an external appearance of the imaging de- 
vice shown in FIG.1 4. 

[FIG.16] Fig. 16 is a view showing schematically an 35 
arrangement relationship of an imaging device em- 
ployed in the mobile terminal device according to 
Embodiment 4 of the present invention. 
[FIG.17] Fig. 17 is a block diagram showing a con- 
figuration of an imaging device according to Em- *o 
bodiment 5 of the present invention. 
[FIG.1 8] Fig. 18 is a perspective view showing an 
external appearance of a mobile terminal device ac- 
cording to Embodiment 6 of the present invention 
and a positional relationship to the user. 45 
[FIG.1 9] Figs. 1 9 A and 1 9B are views showing used 
states of the mobile terminal device shown in FIG. 
18. 

[FIG.20] Figs. 20A and 20B are a front view and a 
rear view showing a mobile terminal device in the 5C 
prior art. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiments of the Invention] 

(Embodiment 1) 

[0020] An embodiment 1 of the present invention will 
be explained with reference to FIG.1 to FIG.7 hereun- 
der. FIG.1 is a block diagram showing a configuration of 
an imaging device according to the embodiment 1 . FIG. 
2 is a sectional view showing a concrete configuration 
of the imaging device according to the embodiment 1 . 
In FIG.1 and FIG.2, 1 is a first imaging lens; 2, a second 
imaging lens; 3, a reflecting member for changing the 
image forming direction of the optical image picked up 
via the second imaging lens 2 ; 4, an Imaging device hav- 
ing an imaging surface 4e on which the optical image 
picked up via the first and second imaging lenses 1, 2 
(referred simply to as the "image" hereinafter) is formed; 
5, a signal processing member for processing the image 
signal that is converted into an electric signal by the im- 
aging element 4; 6, aselecting member for selecting the 
image signal, that corresponds to any image picked up 
via the first and second imaging lenses, from the image 
signals, that are subjected to the signal processing by 
the signal processing members, to output it; 7, a display 
circuit for converting the image signal selected by the 
selecting member 6 into a display signal that satisfies a 
display format of a display portion and then displaying 
it; and 8, a display portion consisting of a display device 
such as the liquid crystal monitor, etc. A display member 
is constructed by the display circuit 7 and the display 
portion 8. 

[0021] Also, in FIG.2, 9, a holder for holding the first 
imaging lens 1 , the second imaging lens 2, and the re- 
flecting member 3 at predetermined positions; 1 0, a light 
shielding member provided to the holder 9, for shielding 
optical paths of the image picked up via the first imaging 
lens 1 and the image picked up via the second imaging 
lens 2 not to interfere optically with each other; 11, a 
sensitivity characteristic correction filter such as an in- 
frared cutting filter, or the like provided on the optical 
paths of the images image picked up via the first and 
second imaging lenses 1,2, for removing an unneces- 
sary infrared component from the image to be formed 
on the imaging surface 4e of the imaging element 4; 1 2 , 
a substrate such as a printed board on a surface of 
which wiring patterns, etc. are formed and also the im- 
aging element 4, the signal processing member 5, the 
holder 9, and the like are mounted; and 13, is an elec- 
tronic parts such as a capacitor, a resistor, etc. mounted 
an a rear surface side of the substrate 1 2. In the imaging 
device of the present embodiment, the signal process- 
ing member 5 is formed on a chip as IC (Integrated Cir- 
cuit), for example, and mounted at the position opposing 
to the imaging element 4 via the substrate 1 2. But such 
configuration is not always needed, and the similar ad- 
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vantage can be achieved by providing the signal 
processing member 5 at any place in the device. 
[0022] Also, as shown in FIG. 2, the first imaging lens 
1 and the second imaging lens 2 are arranged such that 
their optical axis directions intersect orthogonally with 5 
each other or intersect substantially orthogonally with 
each other. The Imaging devices must be provided to 
respond to the first imaging lens 1 and the second im- 
aging lens 2. But the size of the imaging device is in- 
creased if the imaging device is provided every imaging io 
lens. Therefore, in the imaging device according to the 
present embodiment, the reduction in the size of the de- 
vice is attained by the configuration that permits respec- 
tive images picked up via the first imaging lens 1 and 
the second imaging lens 2 to be formed on the imaging 15 
surface 4e of one imaging element 4 by using the re- 
flecting member 3. 

[0023] Next, an operation will be explained hereun- 
der. The image of the subject, which is positioned in the 
normal direction or the substantially normal direction 20 
with respect to the imaging surface 4e of the Imaging 
element 4, is picked up via the first imaging lens 1 and 
then formed on the imaging surface 4e of the imaging 
element 4. Also, the image of the subject, which is po- 
sitioned in the parallel direction or the substantially par- 25 
allel direction to the imaging surface 4e of the imaging 
element 4, is picked up via the second imaging lens 2 
and then formed on the imaging surface 4e of the imag- 
ing element 4 via the reflecting member 3. In this man- 
ner, the images positioned in plural directions that are 30 
perpendicular directions or substantially perpendicular 
directions (referred to as the "perpendicular directions" 
hereinafter) mutually can be formed on the imaging sur- 
face 4e of the imaging element 4 respectively. At that 
time, since the light shielding member 1 0 is provided be- 35 
tween the optical path of the first imaging lens 1 and the 
optical path of the second imaging lens 2, the images 
picked up via the first imaging lens 1 and the second 
imaging lens 2 can be formed on the imaging surface 
4e of the imaging element 4 respectively in the situation 40 
that their mutual optical interference is suppressed. 
[0024] The sensitivity characteristic correction filter 1 1 
such as the infrared cutting filter, or the like is provided 
between the imaging element 4 and the holder 9, i.e., 
on respective optical paths of the first imaging lens 1 45 
and the second imaging lens 2. Therefore, the transmis- 
sion of the light in the infrared range, that is input via the 
first imaging lens 1 and the second imaging lens 2, is 
prevented and thus the spectral sensitivity characteristic .. 
of the imaging element 4 can be set close to the spectral so 
sensitivity characteristic of the human being. 
[0025] Here, positions of respective images formed 
on an imaging surface 4e of an imaging element 4 and 
positional relationships among them, etc. will be ex- 
plained with reference to FIG.3to FIG.4 hereunder. FIG. 55 
3 is a view showing a positional relationship, etc. be- 
tween respective images formed on the imaging surface 
4e of the imaging element 4. FIG.4 is a view showing a 



positional relationship, etc. between respective images 
when a light shielding member 1 0 is not provided in the 
imaging device shown in FIG.2. In FIG.3 and FIG.4, 4a 
is a first image picked up via the first imaging lens 1 and 
formed on the imaging surface 4e, and 4c is a second 
image picked up via the second imaging lens 2 and 
formed on the imaging surface 4e. These first and sec- 
ond images are formed at mutually remote positions of 
the imaging surface 4e respectively. That is, two images 
are formed on the common imaging surface 4e of one 
imaging element 4. Also, 4b and 4d are image reading 
areas provided on the imaging surface 4e (first and sec- 
ond imaging surfaces). The images, which are formed 
in the image reading areas, out of the images formed 
on the imaging surface 4e are converted into electric sig- 
nals. In other words, photo diodes, etc. for performing 
the photoelectric conversion are arranged as pixels in 
an array fashion (not shown) on the imaging surface 4e, 
so that the images formed on the first and second im- 
aging surfaces, i.e., the image reading areas 4b and 4d 
are converted Into the electric signal. 
[0026] These image reading areas 4b and 4d are set 
to fit for the display mode of the display portion 8, and 
the overall images read by the image reading areas 4b 
and 4d are displayed on the display portion 8 respec- 
tively. That is, in case the picked-up subject is displayed 
or recorded as the image, normally the image may be 
formed as a rectangle (for example, an aspect ratio is 
3:4 in the case of the NTSC system TV) and portions, 
that are located in the image reading areas 4b and 4d, 
out of the images 4a and 4c picked up via the first im- 
aging lens 1 and the second imaging lens 2 are em- 
ployed as the picked-up images. 
[0027] As shown in FIG.3, if the fight shielding mem- 
ber 10 is provided, the optical paths of peripheral edge 
portions of the images picked up via the first imaging 
lens 1 and the second imaging lens 2 are shielded by 
the light shielding member 10 respectively. Therefore, 
the overlapped portion of the first and second images is 
not caused on the imaging surface 4e and thus the im- 
age reading areas 4b and 4d can be set wider. If the 
reading areas are set wide in this manner, the resolution 
of the image displayed on the display portion 8 can be 
improved, so that it is possible to display the images 
more clearly. Also, as shown in FIG.4, unless the light 
shielding member 10 is provided, the peripheral edge 
portions of the first and second images formed on the 
imaging surface 4e are overlapped mutually. In this 
case, since it is the images on the image reading areas 
4b and 4d that are actually employed to display the im- 
ages, the mutual overlapping of the images does not ap- 
pear when the images are watched. In addition, if an 
imaging optical system which can dim sufficiently out ar- 
eas other than image forming circles and form the image 
of the subject, is employed and also the image reading 
areas 4b and 4d are set to the size that is not affected 
by the interference, it is possible to eliminate the influ- 
ence of such overlapping when the picked-up image is 
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monitored on the display portion 8. 
[0028] The so-called image signal that is converted 
into the electric signal by the imaging element 4 to output 
is input into the signal processing member 5 and is sub- 
jected to various signal processings. In the signal 
processing member 5, the signal processing necessary 
for the imaging device is applied to the electric signal 
that is output from the imaging element 4 and corre- 
sponds to one screen of the imaging area. More partic- 
ularly, processes such as the CDS (Correlated Double 
Sampling), the gamma correction, the gain adjustment, 
etc., and also the reversal processing for restoring the 
image that is inverted laterally or vertically by the reflect- 
ing member 3 into the original state, etc. may be listed. 
In this case, other signal processings such as the white 
balance, the color matrix process, etc. may be listed ac- 
cording to the imaging device. Here, the "signal 
processing" signifies such signal processings, without 
distinction of the details, that can process the electric 
signal output from the imaging element 4 and convert it 
into the image signal that is required to output the 
picked-up image of the subject to the display member. 
Then, the image signal that is subjected to the signal 
processing in the signal processing member 5 is output 
to the selecting member 6. 

[0029] The selecting member 6 is such a circuit that 
selects the image signal corresponding to any one of 
the first image 4a and the second image 4c, which are 
formed on the imaging surface 4e of the imaging ele- 
ment 4, and then outputs it to the display circuit 7. The 
selecting member 6 selects the image signal, which is 
to be displayed on the display portion 8, from the image 
signals that are subjected to the signal processing in the 
signal processing member 5, and then outputs it to the 
display circuit 7. In other words, the image signals that 
correspond to the positions of the first and second im- 
aging surfaces (the image reading areas 4b and 4d) are 
extracted from the image signals that are read out from 
the imaging element 4 for all the areas, and then are 
output to the display circuit 7. 

[0030] In the imaging device according to the present 
embodiment, the selecting circuitf or selecting the image 
signals, that are to be displayed on the display portion 
8, from the image signals, that are subjected to the sig- 
nal processings in the signal processing member 5, is 
provided as the selecting member 6. Other selecting 
method may be applied. For example, in the case that 
the imaging element 4 is composed of the CMOS sensor 
which is XY-addressable, etc., the image signals in the 
particular areas, that correspond to the positions of the 
image reading areas 4b and 4d, can be selected by out- 
putting previously the address values to the XY address- 
es in the CMOS sensor from the addressing member (e. 
g., the operating portion, etc. of the mobile terminal de- 
vice described later) such that the signals are output on- 
ly from the pixels of the imaging element 4, that corre- 
spond to the areas of the image reading areas 4b and 
4d, and then only the image signals selected from the 



particular areas can be output to the signal processing 
member 5. In this case, the circuit that is equivalent to 
the selecting member 6 shown in FIG.1 can be neglect- 
ed. 

5 [0031] The display circuit 7 displays the images that 
are picked up via the first imaging lens 1 and the second 
imaging lens 2 on the display portion 8 based on the 
image signals selected by the selecting member 6. More 
particularly, the display circuit 7 drives the display por- 
10 tion 8 to display the image in response to the input image 
signal. As a result, any one of image signals picked up 
via the first imaging lens 1 and the second imaging lens 
2 can be displayed on the overall display screen of the 
display portion 8, the images picked up via the first im- 
15 aging lens 1 and the second imaging lens 2 in plural di- 
rections can be displayed on the display portion 8, and 
the images can be displayed clearly on the relatively 
small display portions, etc. provided to the small elec- 
tronic devices such as the mobile telephone, etc. 
20 [0032] As described above, according to the imaging 
device of the present embodiment, there are provided 
a first imaging lens and a second imaging lens for pick- 
ing up images in mutually perpendicular directions, a re- 
flecting member for reflecting the image picked up via 
25 one imaging lens of the first and the second Imaging 
lenses to form the image in the same direction as the 
image picked up via the other imaging lens, an imaging 
element having first and second imaging surfaces that 
form the images picked up via the first imaging lens and 
30 the second imaging lens respectively to respond to the 
first imaging lens and a second imaging lens, a signal 
processing member for applying the signal processing 
to the image signal that is converted into the electric sig- 
nal by the imaging element, a display portion fordisplay- 
35 ing the image signal which is subjected to the signal 
processing by the signal processing member, and a se- 
lecting member for selecting any one of the image sig- 
nals on the first and second imaging surfaces to display 
it on the display portion. Therefore, it is possible to get 
40 the imaging device that is able to pick up a plurality of 
images, which are positioned in mutually perpendicular 
directions, without the provision of the rotating mecha- 
nism, etc. 

[0033] In this case, in the imaging device shown in 
45 FIG.2, the mirror is employed as the reflecting member 
3, but such reflecting member may be constructed by 
other member. FIG.5 is a sectional view showing anoth- 
er example of the configuration of the imaging device 
according to the embodiment 1 . In FIG.5, 3a is a trian- 
50 gular prism constituting the reflecting member. In FIG. 
5, the same symbols denote the same or equivalent por- 
tions. As shown in FIG.5, even if the triangular prism is 
employed, the similar advantages to the imaging device 
shown in FIG.2 can be achieved. 
55 [0034] Also, in the imaging device shown in FIG.2, the 
imaging element 4 is provided on the surface side of the 
substrate 12, i.e., the surface on which the first and sec- 
ond imaging lenses 1 , 2, but the imaging element 4 may 
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11 

be arranged on the back surface side of the substrate 
12. FIG. 6 Is a sectional view showing still another ex- 
ample of the configuration of the imaging device accord- 
ing to the embodiment 1. In this example, the first and 
second imaging lenses 1 , 2 and the imaging element 4 5 
are arranged to put the substrate 12 between them. 
Therefore, an opening portion is provided in the sub- 
strate 12, and the imaging element 4 is bump-mounted 
on the back surface side of the substrate 12 to expose 
the imaging surface 4e from the opening portion. Ac- 10 
cordingly, the reduction in size of the device can be 
achieved and also the images picked up via the first im- 
aging lens 1 and the second imaging lens 2 can be 
formed on the imaging surface 4e of the imaging ele- 
ment 4. 15 
[0035] Also, in the imaging device shown in FIG.2, the 
Infrared cutting filter 1 1 is provided onto the imaging sur- 
face 4e of the imaging element 4, and the light shielding 
member 1 0 is provided close to the surface of the infra- 
red cutting filter 11 . In this case, the light shielding mem- 20 
ber 1 0 may be provided close to the imaging surface 4e 
of the imaging element 4. FIG.7 is a sectional view 
showing yet still another example of the configuration of 
the imaging device according to the embodiment 1. In 
this example, since the light shielding member 1 0 is pro- 25 
vided to extend to the imaging surface 4e of the imaging 
element 4, the optical path of the image picked up via 
the first imaging lens 1 and the optical path of the image 
picked up via the second imaging lens 2 can be light- 
shielded close to the surface of the imaging surface 4e. 30 
Accordingly, even if the imaging optical system which 
has small reduction in a quantity of peripheral light of 
the optical image is employed, the interference of the 
images picked up via the first imaging lens 1 and the 
second imaging lens 2 can be prevented and thus the 35 
good image can be displayed. 
[0036] In this case, the mirror is employed as the re- 
flecting member 3 in FIG.7, but the triangular prism may 
be employed. Also, if the triangular prism is applied to 
the imaging device having the configuration in which the 40 
imaging element 4 shown in FIG.6 is bump-mounted, 
the similar advantages can be achieved. 

(Embodiment 2) 

45 

[0037] Next, a mobile terminal device according to an 
embodiment 2 of the present invention will be explained 
with reference to FIG.8, FIG.9 and FIGS.10A and 10B 
hereunder. FIG.8 is a perspective view showing an ex- 
ternal appearance of a mobile terminal device according so 
to the embodiment 2. FIG. 9 is a view showing schemat- 
ically an arrangement relationship of an imaging device 
employed in the mobile terminal device shown in FIG. 
8. The mobile terminal device according to the present 
embodiment is the mobile terminal device using the im- 55 
aging device according to the above embodiment 1 and » 
shows an imaging device built-in mobile terminal device, . 
for example. In FIG.8, 15 is a main body of the mobile 



terminal device having the imaging device according to 
the above embodiment 1 and a transmitting/ receiving 
member for the voice communication, the data commu- 
nication, etc. therein; 1 6, a transparent protection cover 
for protecting the display portion 8 of an imaging device 
1 4; 1 7, a transparent protection cover for protecting the 
first imaging lens 1 of the imaging device 14; and 18, a 
transparent protection cover for protecting the second 
imaging lens 2 of the imaging device 14. The display 
portion 8, the first imaging lens 1 , and the second imag- 
ing lens 2 are positioned on the back sides of transpar- 
ent protection covers 1 6, 1 7, 1 8 respectively. 
[0038] Also, in FIG.9, 19 is a person who picks up the 
image by the mobile terminal device according to the 
embodiment 1 (referred simply to as the "user" herein- 
after), and the state that the user 1 9 looks at the display 
portion 8 with the eye is shown. 8a shows a flow of the 
image signal from the imaging element 4 to the display 
portion 8. As shown in FIG.9, the first imaging lens 1 is 
arranged such that its optical axis direction is directed 
In the same direction as the display direction of the dis- 
play portion 8, and the second imaging lens 2 is ar- 
ranged such that its optical axis direction is directed in 
the direction perpendicular or substantially perpendicu- 
lar to the optical axis direction of the first imaging lens 
1 . Also, both the imaging element 4 and the display por- 
tion 8 have a flat structure, and the imaging surface 4e 
and the display screen are directed in the same direc- 
tion. In FIG.9, the same symbols denote the same or 
equivalent portions, and thus the detailed explanation 
about them will be omitted. 

[0039] Then, if the user 1 9 of the mobile terminal de- 
vice according to the present embodiment picks up the 
image of the user himself or herself, the image is picked 
up via the first imaging lens 1 . In this case, the user 1 9 
selects either the image picked up via the first imaging 
lens 1 or the image picked up via the second imaging 
lens 2. Normally the mobile terminal device such as the 
mobile telephone, etc. has an operating portion (not 
shown) such as dial keys, etc. by which the external in- 
put is input, and, for example, anyone of the images 
picked up via the first imaging lens 1 and the second 
imaging lens 2 is selected by the operation signal that 
is externally input from this operating portion. The oper- 
ating signal issued from the operating portion is input 
into the selecting member 6 or the imaging element 4 
as the selecting signal for selecting member 6 or the ad- 
dress signal for the imaging element 4, and thus the im- 
age picked up via the first imaging lens 1 is selected. 
[0040] If the image picked up via the first imaging lens 
1 is selected according to the selection by the user 19, 
the first image picked up via the first imaging lens 1 is 
selected from the first and second images formed on the 
imaging surface 4e of the imaging element 4 by the se- 
lecting member 6 and then displayed on the display por- 
tion 8. Accordingly, the user 19 can pick up the image 
of the user 1 9 himself or herself while checking the im- 
age picking-up state of the user 1 9 displayed on the dis- 
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play portion 8. This is true of the case where the user 
19 picks up the imaging object other than the user. In 
this case, the image picked up via the second imaging 
lens 2 is also selected according to the external signal 
issued from the operating portion, etc. 
[0041] FIGS.10A and 10B are views showing used 
states of the mobile terminal device according to the em- 
bodiment 2, wherein FIG.10A shows the used state 
when the image of the user 19 himself or herself is 
picked up and FIG. 13B shows the used state when the 
subject otherthan the user 1 9, more particularly the sub- 
ject at a position remote from the user 1 9 himself or her- 
self, is picked up. As shown in FIG.10B, if the user 19 
picks up the subject 20 other than the user 1 9, the plane 
of the mobile terminal device 14 on which the transpar- 
ent protection cover 1 8 is provided is directed to the sub- 
ject 20, and then the image of the subject 20 is picked 
up via the second imaging lens 2 arranged in the Inside. 
In this case, the second image picked up via the second 
imaging lens 2 is selected from the first and second im- 
ages formed on the imaging surface 4e of the imaging 
element 4 by the selecting member 6 and then displayed 
on the display portion 8. Accordingly, the user 19 can 
pick up the image while checking the state of the subject 
20 displayed on the display portion 8. 
[0042] In recentyears, in orderto lower the consump- 
tion power and improve the visibility, the reflective liquid 
crystal device (or the reflective LCD) is employed in 
most cases as the display element provided to the mo- 
bile telephone, PDA, etc. Since the reflective liquid crys- 
tal device displays the image by utilizing the reflected 
light of the incident quantity of light, the brightness of 
the display screen is also changed in response to the 
brightness of the incident quantity of light. Thus, the 
lighter the incident quantity of light, the lighter the dis- 
play screen. As a result, since the display screen be- 
comes dark in the dark place, the visibility of the screen 
is degraded. In order to overcome this problem, some 
reflective liquid crystal device has a light for illuminating 
the device per se. But such reflective liquid crystal de- 
vice is not preferable in practical use sincethe consump- 
tion power is increased. 

[0043] In contrast, in the mobile terminal device ac- 
cording to this embodiment 2, the image picking-up di- 
rection of the second imaging lens 2 is arranged in par- 
allel or substantially parallel with the display screen of 
the display portion 8 provided to a mobile terminal de- 
vice main body 15. Therefore, if the image is picked up 
via the second imaging lens 2, e.g., if the image of the 
subject 20 other than the user 1 9 is picked up, the front 
portion of the mobile terminal device main body 15 on 
which the display portion 8 is provided can be directed 
upward. Thus, the light from the illuminating member po- 
sitioned over the user 1 9 and the subject 20 can be ir- 
radiated effectively onto the display screen of the dis- 
play portion 8. Accordingly, in the case that the reflective 
liquid crystal device, or the like is employed as the dis- 
play element, the visibility of the display screen can be 



improved without provision of other member such as the 
illuminating light, etc. 

[0044] In the mobile terminal device shown in FIG.8, 
the second imaging lens 2 is arranged on the side por- 
s tion of the upper area of the mobile terminal device main 
body 15, but the second imaging lens 2 may be arranged 
on other side portion. In this case, if the image formed 
on the imaging surface 4e of the imaging element 4 is 
displayed on the display portion 8 as it is, the image dis- 
w played on the display portion 8 is tilted by 90 degree with 
respect to the image picked up via the first imaging lens 
1 . Therefore, the process of rotating the image by 90 
degree must be carried out in the signal processing por- 
tion 5, etc. As a result, even if the second imaging lens 
15 2 is arranged on any side portion of the mobile terminal 
device main body 15, the similar advantages can be 
achieved. That is, if the image of the subject 20 is picked 
up via the first imaging lens 1 , it is difficult for the user 
19 to check the image picking-up state displayed on the 
20 display portion 8. In the mobile terminal device accord- 
ing to the embodiment 2, since the second imaging lens 
2 is arranged on the side portion of the mobile terminal 
device main body 15, not only the image of the user 19 
himself or herself but also the image of the subject 20 
25 can be picked up while checking the image picking-up 
state displayed on the display portion 8. 
[0045] Also, in the mobile terminal device according 
to the embodiment 2, difference is provided between an 
angle of view of the first imaging lens 1 and an angle of 
30 view of the second imaging lens 2 to pick up the image. 
In other words, the first imaging lens 1 is used to pick 
up the image of the user 1 9 himself or herself whereas 
the second imaging lens 2 is used to pick up the image 
of the subject 20 otherthan the user 19, e.g., the subject 
35 20 at a remote position from the user 1 9, so that respec- 
tive distances to the imaging objects are different. 
Therefore, the angle of view of the first imaging lens 1 
to pick up the imaging object positioned at a relatively 
short distance is set wider than the angle of view of the 
40 second imaging lens 2. In this case, the reduction in the 
angle of view of the imaging lens can be facilitated as 
the distance from the imaging lens to the imaging ele- 
ment 4 becomes longer. Therefore, the back focal dis- 
tance from the second imaging lens 2 to the imaging 
45 element 4 is set longer by arranging the reflecting mem- 
ber 3 on the optical path of the second imaging lens 2 
which is used to pick up the image of the subject 20 at 
a remote position from the user 19. 
[0046] In this manner, if the angle of view of the first 
so imaging lens 1 is expanded to get the wide-angle imag- 
ing, the proper image can be picked up when the user 
19 picks up the user's image. Normally, the distance 
from the imaging device to the imaging object is about 
30 cm to 40 cm when the user 19 picks up the user's 
55 image, and at this time the angle of view of the first im- 
aging lens 1 of 52 degree to 60 degree is fitted to take 
the bust shot (the image containing the portion from the 
breast to the face when mainly the human face is to be 
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picked up) of the person. More particularly, the angle of 
view of the first imaging lens 1 is set based on these 
facts. 

[0047] Also, if the image of the subject 20, etc. remote 
from the user 19 is picked up, it is natural that the dis- 5 
tance from the imaging device to the subject becomes 
longer than the case where the image of the user 19 
himself or herself is picked up. Similarly, if the bust shot 
is taken, the angle of view must be set narrower than 
the first imaging lens 1. For example, if the distance from io 
1 m to 3 m is assumed as the distance to the subject 20, 
the imaging angle of view of about 40 degree is suited 
to take the bust shot, so that the angle of view of the first 
imaging lens 1 can be set based on these facts. In this 
fashion, if the difference is provided between the angle 15 
of view of the first imaging lens 1 and the angle of view 
of the second imaging lens 2 and the angle of view of 
the first imaging lens 1 is set to the wider angle, the op- 
timum imaging to meet the distance to the imaging ob- 
ject can be accomplished. 20 
[0048] Since the above imaging angle of view only 
shows one example, the appropriate angle of view may 
be set in compliance with the size of the supposed im- 
aging object. However, such a relationship is not 
changed that the imaging distance needed in the case 25 
where the image of the user 1 9 himself or herself is 
picked up is shorter than the imaging distance needed 
in the case where the image of the subject other than 
the user 1 9 is picked up. Therefore, the first imaging lens 
1 used to pick up the image of the user 1 9 is arranged 30 
on the front portion of the mobile terminal device main 
body 15 on which the display portion 8 is arranged. Also, 
even if the image of the imaging object except the user 
1 9 is picked up, the image can be picked up while check- 
ing the image picking-up state. Therefore, the second 35 
imaging lens 2 used to pick up the image of the subject 
20, etc. located at the position remote from the user 1 9 
is arranged on the side portion of the mobile terminal 
device main body 1 5, i.e., on the side portion of the mo- 
bile terminal device main body 1 5 perpendicular or sub- 40 
stantially perpendicular to the display surface of the dis- 
play portion 8 (the upper side portion of the mobile ter- 
minal device main body 15 in the case of the mobile ter- 
minal device according to the present embodiment), and 
also the reflecting member 3 is provided on the optical 45 
path of the second imaging lens 2 so as to prolong the 
distance from the second imaging lens 2 to the imaging 
element 4. 

[0049] The transmitting/receiving member for making 
possible the transmission/reception of the voice signal so 
and the data signal via the radio communication is pro- 
vided to the mobile telephone, etc. Therefore, the image 
picked up by the mobile terminal device according to the 
present embodiment can also be displayed on other 
similar device, etc. by transmitting the image signal, by 0) 55 
virtue of the transmitting/ receiving member, which 
makes it possible for the person who is not there to 
check the image picking-up state. 



(Embodiment 3) 

[0050] Next, a mobile terminal device according to an 
embodiment 3 of the present invention and an imaging 
device employed therein will be explained with refer- 
ence to FIG.11, FIG.12, and FIGS.13A and 13B here- 
under. FIG.11 is a perspective view showing an external 
appearance of a mobile terminal device according to the 
embodiment 3. FIG.12 is a block diagram showing a 
configuration of an imaging device employed in the mo- 
bile terminal device shown in FIG.11. The mobile termi- 
nal device according to the present embodiment further 
provides a member for informing the subject side of the 
imaging fact when the image of the imaging object ex- 
cept the user himself or herself is picked up. In FIG.11 
and FIG.12, 21 is a light emitting member provided on 
the surface of the mobile terminal device main body 15 
on which the second imaging lens 2 is arranged, for 
emitting the light when the image is picked up via the 
second imaging lens 2. The light emitting member 21 
consists of a light emitting diode (LED), etc. A timing of 
the lighting of the light emitting member 21 is controlled 
in response to the selection of the imaging signal by the 
selecting member 6, for example. In FIG.9, the same 
symbols denote the same or equivalent portions and 
their detailed explanation will be omitted. 
[0051 ] Next, an operation will be explained with refer- 
ence to FIGS.13A and 13B hereunder. Assume that it 
can be decided by the member similar to that in the em- 
bodiment 2 which one of the images picked up via the 
first imaging lens 1 and the second imaging lens 2 
should be selected. FIGS. 13A and 13B are views show- 
ing used states of the mobile terminal device according 
to the embodiment 3, wherein FIG.13A shows the used 
state when the image of the user 1 9 himself or herself 
is picked up and FIG.13B shows the used state when 
the subject other than the user 1 9, more particularly the 
subject at a position remote from the user 1 9 himself or 
herself, is picked up. As shown in FIG.13B, if the user 

19 picks up the subject 20 other than the user 19, the 
surface on which the transparent protection cover 18 
and the light emitting member 21 are provided is direct- 
ed to the subject 20 and then the image of the subject 

20 is picked up via the second imaging lens 2 arranged 
in the inside of the transparent protection cover 1 8, 
[0052] At that time, the selecting member 6 selects 
the image signal of the image picked up via the second 
imaging lens 2 and then outputs it to the display portion, 
and also outputs the control signal to the light emitting 
member 21 based on the selection of the image signal 
and causes the light emitting member 21 to emit the. 
light. Accordingly, if the image Is picked up via the sec- 
ond imaging lens 2, the light emitting member 21 emits 
the light. Also, if the image is picked up via the first im- 
aging jens 1 , the selecting member 6 selects the image 
signal of the image picked up via the first imaging lens 
1 . Therefore, the control signal is not output to the light 
emitting member 21 and thus the light emitting member 
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21 does not emit the light. Accordingly, it is possible to 
cause the light emitting member 21 to emit the light only 
when the image is picked up via the second imaging lens 
2, and the image picking-up state in the mobile terminal 
device can be checked from the outside. In addition, the 
person who is the imaging object is informed of the fact 
that his or her image is being picked up, and thus it is 
possible to avoid such a state that the image of the per- 
son who is the subject 20 is reluctantly picked up. 
[0053] In the mobile terminal device according to the 
present embodiment, the selecting member 6 performs 
a role of the operating member for causing the light emit- 
ting member 21 to emit the light. As described above, 
since normally the mobile terminal device such as the 
mobile telephone, etc. has the operating portion (not 
shown) such as the dial keys, etc. by which the external 
input can be input, the lighting of the light emitting mem- 
ber 21 may be controlled by the operating signal input 
externally from this operating portion, for example. In 
this case, the operating portion performs the function of 
the operating member. 

(Embodiment 4) 

[0054] Next, a mobile terminal device according to an 
embodiment 4 of the present invention and an imaging 
device employed therein will be explained with refer- 
ence to FIG. 14 to FIG.16 hereunder. FIG.14 is a block 
diagram showing a configuration of an imaging device 
according to the embodiment 4. FIGS.15A and 15B are 
perspective views showing an external appearance of 
the imaging device shown in FIG.14, wherein FIG.15A 
shows a position of the holder 9 when the image is 
picked up via the first imaging lens 1 and FIG. 15B 
shows a position of the holder 9 when the image is 
picked up via the second imaging lens 2. In the imaging 
device according to the present embodiment, the image 
formed on the imaging surface 4e of the imaging ele- 
ment 4 is selected by moving the position of the holder 
9 that holds the first imaging lens 1 and the second im- 
aging lens 2 to switch the image displayed on the display 
portion 8. In FIG.14 and FIGS.1 5A and 1 5B, 22 is a mov- 
ing member such as a shaft, etc. that holds the holder 
9 and moves the position of the holder 9 such that either 
one of the images picked up via the first imaging lens 1 
and the second imaging lens 2 is formed on the imaging 
surface 4e of the imaging element 4. In FIG.14 and 
FIGS .1 5A and 1 5B, the same symbols denote the same 
or equivalent portions and their detailed explanation will 
be omitted. 

[0055] Next, an operation will be explained hereun- 
der. In the imaging device according to the present em- 
bodiment, one of the images picked up via the first im- 
aging lens 1 and the second imaging lens 2 is formed 
on the imaging surface 4e of the imaging element 4 by 
moving the position of the holder 9. If the image picked 
up via the first imaging lens 1 is selected, the holder 9 
is slid to the position shown in FIG.1 5A along the moving 



member 22. Accordingly, the image picked up via the 
first imaging lens 1 can be formed on the imaging sur- 
face 4e of the imaging element 4. In contrast, if the im- 
age picked up via the second imaging lens 2 is selected, 
5 the holder 9 is slid to the position shown in FIG.15B 
along the moving member 22. Accordingly, the image 
picked up via the second imaging lens 2 can be formed 
on the imaging surface 4e of the imaging element 4. In 
this manner, the image formed on the imaging surface 
10 4e of the imaging element 4 can be selected by moving 
the holder 9, and thus the image displayed on the dis- 
play portion 8 can be switched by moving the holder 9. 
[0056] In case the image picked up via one imaging 
lens is selected, the image picked up via the other im- 
15 aging lens is not formed on the imaging surface 4e of 
the imaging element 4. Therefore, the situation that the 
images picked up via the first imaging lens 1 or the sec- 
ond imaging lens 2 interfere with each other can be pre- 
vented without fail. Also, the image picked up via either 
20 the first imaging lens 1 or the second imaging lens 2 is 
formed on the imaging surface 4e of the imaging ele- 
ment 4. Therefore, as shown in FIG.3 or FIG.4, provision 
of two reading areas 4b, 4d on the imaging surface 4e 
is not needed, and thus the overall imaging surface 4e 
25 can be used as a common imaging area of the first im- 
aging lens 1 and the second imaging lens 2. According- 
ly, the light shielding member 10, etc. can be omitted, 
and the imaging area can be set wider and the resolution 
of the display portion 8 can be much more improved. As 
30 described above, although the display screen of the dis- 
play portion 8 provided to the mobile terminal device is 
relatively small, the clear image display can be achieved 
by the same size display screen by improving the reso- 
lution in this way. 
35 [0057] FIG.1 6 is a view showing schematically an ar- 
rangement relationship of the imaging device when the 
imaging device shown in FIG. 14 and FIGS. 15A and 
15B is employed in the mobile terminal device. In FIG. 
16, the same symbols denote the same or equivalent 
40 portions. As shown in FIG.16, only one image 4f picked 
up via either the first imaging lens 1 or the second im- 
aging lens 2 is formed on the imaging surface 4e of the 
imaging element 4. As described above, in the imaging 
device according to the embodiment 4, the overall im- 
45 aging surface 4e can be used as the common imaging 
area of the first imaging lens 1 and the second imaging 
lens 2, and thus the imaging area can be set wider. Ac- 
cordingly, the resolution of the display portion 8 can be 
further improved to attain the clear image display, and 
so also the selecting member 6, the light shielding member, 
etc. can be omitted to attain the reduction in the size of 
the overall device. In the imaging device according to 
the present embodiment, the holder 9 for holding the first 
imaging lens 1 and the second imaging lens 2 is moved 
55 by the moving member 22. But the imaging element 4 
may be moved with respect to the holder 9. In this case, 
the similar advantages mentioned above can also be 
achieved. 
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(Embodiments) 

[0058] Next, a mobile terminal device according to an 
embodiment 5 of the present invention and an imaging 
device employed therein will be explained with refer- s 
ence to FIG. 17 hereunder. FIG. 17 is a block diagram 
showing a configuration of an imaging device according 
to the embodiment 5, and an external appearance of the 
mobile terminal device in which the imaging device 
shown in FIG. 17 is employed Is shown in FIG. 11. Ac- 10 
cording to the imaging device of the present embodi- 
ment, in the mobile terminal device in the embodiment 
4, a member for informing the subject side of the pres- 
ence of the imaging when the image of the imaging ob- 
ject other than the user himself or herself is picked up 15 
is provided like the mobile terminal device in the embod- 
iment3. In FIG. 17,23 is adetecting member that detects 
the position of the holder 9 moved along the moving 
member 22 and outputs a detection signal to cause the 
light emitting member 21 to emit the light when the im- 20 
age is picked up via the second imaging lens 2. This 
detecting member 23 detects either the image picked 
up via the first imaging lens 1 is being formed on the 
imaging surface 4e or the image picked up via the sec- 
ond imaging lens 2 is being formed on the imaging sur- 25 
face 4e, by detecting the position of the holder 9. In FIG. 
17, the same symbols denote the same or equivalent 
portions and their detailed explanation will be omitted. 
[0059] A difference from the mobile terminal device 
according to the embodiment 3 resides in that the light 30 
emitting member 21 is controlled by the detection signal 
of the detecting member 23 that detects the position of 
the holder 9. This detecting member 23 detects surely 
the fact that the image is being picked up via the second 
imaging lens 2, and then causes the light emitting mem- 35 
ber 21 to emit the light. Accordingly, it is possible to 
cause the light emitting member 21 to emit the light only 
when the image is picked up via the second imaging lens 
2, and the image picking-up state in the mobile terminal 
device can be checked from the outside. In addition, the 40 
person who is the imaging object is informed of the fact 
that his or her image is being picked up, and thus it is 
possible to avoid such a state that the image of the per- 
son who is the subject 20 is reluctantly picked up. 

45 

(Embodiment 6) 

[0060] Next, a mobile terminal device according to an 
embodiment 6 of the present invention will be explained 
with reference to FIG. 18 and FIGS.19A and 19B here- so 
under. All the mobile terminal devices according to the 
above embodiments 2 to 5 assume the mobile tele- 
phone in which the imaging device is built, but the mobile 
terminal device employing the imaging device of the 
present invention is not limited to the mobile telephone. 55 
That is, the imaging device of the present invention may 
be employed in all devices that do not have the trans- 
mitting/receiving function if the devices are the small- 



size terminal device. For example, FIG. 18 and FIGS. 
1 9A and 1 9B show the case where the imaging device 
according to the present invention is employed in PDA 
that is called the palmtop computer, or the like. 
[0061] FIG. 18 is a perspective view showing an ex- 
ternal appearance of a mobile terminal device according 
to an embodiment 6 of the present invention and a po- 
sitional relationship to the user. FIGS.19A and 19B are 
views showing used states of the mobile terminal device 
according to the embodiment 6, wherein FIG. 1 9A shows 
the used state when the image of the user 1 9 himself or 
herself is picked up and FIG. 1 9B shows the used state 
when the subject other than the user 19, more particu- 
larly the subject 20 at a position remote from the user 
19 himself or herself, is picked up. As shown in FIG. 18 
and FIGS.19A and 19B, 24 is a transparent protection 
cover of the display portion 8; 25, a transparent protec- 
tion cover of the first imaging lens 1 ; 26, a transparent 
protection cover of the second imaging lens 2; and 27, 
a PDA main body as the mobile terminal device main 
body. In this case, an arrangement of the imaging device 
in the mobile terminal device is similar to that shown in 
FIG. 9, and their illustration will be omitted. 
[0062] As shown in FIGS.19A and 19B, if the user 19 
picks up the image of the user himself or herself, the 
image picking-up state of the subject 20 (the user him- 
self or herself) can be checked simultaneously with the 
imaging by picking up the image via the first imaging 
lens 1 provided on the surface on which the display por- 
tion 8 of the mobile terminal device main body 27 is ar- 
ranged. Also, if the user 19 picks up the image of the 
subject 20, the image picking-up state of the subject 20 
can be checked by the display portion 8 simultaneously 
with the imaging by picking up the image via the second 
imaging lens 2 which is arranged on the side surface 
portion of the mobile terminal device main body 27 (in 
the case. of the mobile terminal device according to the 
present embodiment). In addition, the illumination light 
is easily irradiated onto the display portion 8 to make the 
display screen brighter, and thus the visibility of the dis- 
play screen can be improved. 

[Advantages of the Invention] 

[0063] As described above, according to the present 
invention, there are provided a first imaging lens and a 
second imaging lens whose image picking-up directions 
are different, a reflecting member for changing an opti- 
cal path of an image picked up via one imaging lens such 
that image forming direction of the first imaging lens and 
the second imaging lens are set in a same direction, an 
imaging device having imaging surfaces on which im- 
ages picked up via the first imaging lens and the second 
imaging lens are formed, a signal processing member 
for, signal-processing an image signal that is converted 
into an electric signal by the imaging device, a display 
portion for displaying the image signal which is subject- 
ed to the signal processing by the signal processing 
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member, and a selecting member for selecting the im- 
age signal corresponding to any one of the first imaging 
lens and the second imaging lens to display it on the 
display portion. Therefore, the reduction in size can be 
achieved and also the images can be picked up in plural 
directions without provision of the rotating mechanism, 
etc. Also, since either one of the images picked up via 
the first imaging lens and the second imaging lens is 
displayed on the display portion, the clear image display 
can be accomplished on the display portion. 
[0064] Also, according to another invention, there are 
provided a first imaging lens and a second imaging lens 
whose image picking-up directions are different, a re- 
flecting member for changing an optical path of an im- 
age picked up via one imaging lens such that image 
forming direction of the first imaging lens and the second 
imaging lens are set in a same direction, a holder for 
holding the first imaging lens and the second imaging 
lens and the reflecting member, an imaging device hav- 
ing imaging surfaces on which images picked up via the 
first imaging lens and the second imaging lens are 
formed, a signal processing member for signal- 
processing image signals of the first imaging lens and 
a second imaging lens, that are converted into electric 
signals by the imaging device, a display portion for dis- 
playing the image signals which are subjected to the sig- 
nal processing by the signal processing member, and a 
moving member to which the holder is provided, for 
moving a position of the holder such that any one of im- 
ages picked up via the first imaging lens and the second 
imaging lens is formed on an imaging surface of the im- 
aging device. Therefore, the reduction in size can be 
achieved and also the images can be picked up in plural 
directions without provision of the rotating mechanism, 
etc. Also, the reading area of the image that is formed 
on the imaging surface can be provided wider, and the 
resolution of the display image displayed on the display 
portion can be improved, and the clear image display 
can be accompiished on the display portion. 
[0065] Also, according to still another invention, there 
are provided a mobile terminal device main body having 
a display portion, a first imaging lens and a second im- 
aging lens arranged on a front surface portion, on which 
the display portion is arranged, and a side surface por- 
tion of the mobileterminal device main body, for picking- 
up images positioned in mutually perpendicular direc- 
tions, a reflecting memberfor reflecting an image picked 
up via the second imaging lens provided on the side sur- 
face portion to form the image in a same direction as the 
image picked up via the first imaging lens provided on 
the front surface portion, an imaging device having im- 
aging surfaces on which images picked up via the first 
imaging lens and the second imaging lens are formed, 
a signal processing member for signal- processing an 
image signal that is converted into an electric signal by 
the imaging device, and a selecting member for select- 
ing the image signal that is subjected to the signal 
processing member or a reading area on the imaging 



surface, that corresponds to the first imaging lens or the 
second imaging lens, to display any one of images 
picked up via the first imaging lens and the second im- 
aging lens on the display portion. Therefore, the images 
5 can be picked up In plural directions without provision 
of the rotating mechanism, etc. Also, in case both imag- 
es of the cameraman himself and the subject other than 
the cameraman are picked up, the image can be picked 
up while checking the image picking-up state displayed 
w on the display portion, and also the clear image display 
on the display portion can be achieved. 
[0066] Also, according to yet still another invention, 
there are provided a mobile terminal device main body 
having a display portion, a first imaging lens and a sec- 
15 ond imaging lens arranged on a front surface portion, 
on which the display portion is arranged, and a side sur- 
face portion of the mobile terminal device main body, for 
picking-up images positioned in mutually perpendicular 
directions, a holder for holding the first imaging lens and 
20 the second imaging lens, an imaging device having im- 
aging surfaces on which images picked up via the first 
imaging lens and the second imaging lens are formed, 
a signal processing member for signal-processing im- 
age signals of the first imaging lens and a second imag- 
25 jng lens, that are converted into electric signals by the 
imaging device, a display portion for displaying the im- 
age signals which are subjected to signal processing by 
the signal processing member, and a moving member 
to which the holder is provided, for moving a position of 
30 the holder such that any one of images picked up via 
the first imaging lens and the second imaging lens is 
formed on an imaging surface of the imaging device. 
Therefore, in case both images of the cameraman him- 
self and the subject other than the cameraman are 
35 picked up, the image can be picked up while checking 
the image picking-up state displayed on the display por- 
tion, and the reading area of the image that is formed 
on the imaging surface can be provided wider, and also 
the clear image display on the display portion can be 
40 achieved. 



Claims 

45 1 . An imaging device comprising: 

a first imaging lens and a second imaging lens 
whose image picking-up directions are differ- 
ent;. 

so a reflecting member for changing an optical 

path of an image picked up via one imaging lens 
such that image forming direction of said first 
imaging lens and said second imaging lens are 
set in a same direction; 

55 an imaging device having imaging surfaces on 

which images picked up via said first imaging 
lens and said second imaging lens are formed; 
a signal processing member for signal- 
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processing an image signal that is converted in- 
to an electric signal by said imaging device; 
a display portion for displaying the image signal 
which is subjected to the signal processing by 
said signal processing member; and s 
a selecting member for selecting the image sig- 
nal corresponding to any one of said first imag- 
ing lens and said second imaging lens to dis- 
play thereof on said display portion. 

10 

The imaging device according to claim 1 , wherein 
said selecting member selects the image sig- 
nal to be displayed on said display portion by des- 
ignating reading areas, that correspond to said first 
imaging iens and said second imaging lens, on said '5 
imaging surfaces. 

An imaging device comprising: 

a first imaging lens and a second imaging lens 20 
whose image picking-up directions are differ- 
ent; 

a reflecting member for changing an optical 
path of an image picked up via one imaging lens 
such that image forming direction of said first 25 
imaging lens and said second imaging lens are 
set in a same direction; 
a holder for holding said first imaging lens and 
said second imaging lens and said reflecting 
member; 30 
an imaging device having imaging surfaces on 
which images picked up via said first imaging 
lens and said second imaging lens are formed; 
a signal processing member for signal- 
processing image signals of said first imaging 35 
lens and said second imaging iens, that are 
converted into electric signals by said imaging 
device; 

a display portion for displaying the image sig- 
nals which are su bjected to the signal process- *o 
ing by said signal processing member; and 
a moving member to which said holder is pro- 
vided, for moving a position of said holder such 
that any one of images picked up via said first 
imaging lens and said second imaging lens is 45 
formed on an imaging surface of said imaging 
device. 

The imaging device according to any one of claims 
1 to 3, further comprising: so 

a light shielding member for shielding optical 
paths of said first imaging lens and said second 
imaging lens provided on the imaging surface. 

55 

The imaging device according to any one of claims 
1 to 3, further comprising: 



an infrared cutting filter provided between said 
first imaging lens and said second imaging lens 
and the imaging surfaces of said imaging ele- 
ment. 

6. A mobile terminal device comprising: 

a. mobile terminal device main body having a 
display portion; 

a first imaging lens and a second imaging lens 
arranged on a front surface portion, on .which 
said display portion is arranged, and a side sur- 
face portion of said mobile terminal device main 
body, for picking-up images positioned in mu- 
tually perpendicular directions; 
a reflecting member for reflecting an image 
picked up via said second imaging lens provid- 
ed on the side surface portion to form the image 
in a same direction as the image picked up via 
said first imaging lens provided on the front sur- 
face portion; 

an imaging device having imaging surfaces on 
which images picked up via said first imaging 
lens and said second imaging lens are formed; 
a signal processing member for signal- 
processing an image signal that is converted in- 
to an electric signal by said imaging device; and 
a selecting member for selecting the image sig- 
nal that is subjected to said signal processing 
member or a reading area on the imaging sur- 
face, that corresponds to said first imaging lens 
or said second imaging lens, to display any one 
of images picked up via said first imaging lens 
and said second imaging lens on said display 
portion. 

7. A mobile terminal device comprising: 

a mobile terminal device main body having a 
display portion; 

a first imaging lens and a second imaging lens 
arranged on a front surface portion, on which 
said display portion is arranged, and a side sur- 
face portion of said mobile terminal device main 
body, for picking-up images positioned in mu- 
tually perpendicular directions; 
a holder for holding said first imaging lens and 
said second imaging lens; 
an imaging device having imaging surfaces on 
which images picked up via said first imaging 
lens and said second imaging lens are formed; 
a signal processing member for signal- 
processing image signals of said first imaging 
lens and a second imaging lens, that are con- 
verted into electric signals by said imaging de- 
vice; 

a display portion for displaying the image sig- 
nals which are subjected to signal processing 
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by said signal processing member; and 
a moving member to which said holder is pro- 
vided, for moving a position of said holder such 
that any one of images picked up via said first 
imaging lens and said second imaging lens is 
formed on an imaging surface of said imaging 
device. 

8. The mobile terminal device according to claim 6 or 
7, further comprising: 



10 



a light emitting memberfor emitting a light in an 
imaging direction of said second imaging lens, 
and 

an operating member for causing said light ™ 
emitting member to emit a light when the image 
is picked up via said second imaging lens. 



9. The mobile terminal device according to claim 6 or 
7, wherein 

an imaging angle of view of said first imaging 
lens is set wider than an imaging angle of view of 
said second imaging lens. 

10. The mobile terminal device according to claim 6 or 
7, further comprising: 



20 



25 



a transmitting/receiving member for transmit- 
ting/receiving the image signal, that is subject- 
ed to signal processing by said signal process- 30 
ing member, to other device via a radio trans- 
mission. 
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